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PERSPECTIVE
This report summarizes Phase I of the will be prepared. Phase III will begin in
CALFED Bay-Delta Program, a three- mid-1998 and continue in a staged fashion
phase effort to develop a long-term over several years.
solution to problems affecting the San
Francisco Bay/Sacramento-San Joaquin The CALFED Bay-Delta Program is a

Delta estuary (the Bay-Delta) in Northernjoint effort among state and federal

California. agencies with management and regulatory
responsibilities in the Bay-Delta. TM

Four general categories of critical problemsProgram involves significant public and
facing the Bay-Delta are defined--- =stakeholder" involvement, and seeks
ecosystem quality, water quality, water resolution of Bay-Delta problems by
supply reliability, and system building consensus rather than fostering
vulnerability--along with 10 draft conflict.
alternative solutions to these problems.

The 10 alternatives d~seribed in th~
T~ese draft alternatives represent document continu~ to change and ~volve
combinations of actions that to varying on almost a daily basis in r~sponse to
degrees address each of the problems in theinputfrora the Bay-Delta Advisory
Bay-Deltas four critical areas. None are Council (BDAC) and CALFED agen~es.
final products; all are subject to significant

A~ a re~ the alternatives in thi~

change based on further public input and document di~r somewhat frora those to
technical analysis, be pr~sented at workshop 6 and Program

scoping m~e~ng~ in told-April of thi~
Moreover, these alternatives represent year.
concepts, not project-level proposals. They
focus on identifying a range of balanced The basic struetur~ and components of
actions that might be undertaken to the alternatives will ronain the same,
address Bay-Delta problems--not when, however, and any d~Verences w~ be
where, and how specific actions should bethoroughly explait~dand dlaeussed at
taken to address these problems. CALFED public events in April and

beyond. Notably, the Program will not
Both the problems and draft solutions begin t~ning these 10 altmmatives to
have been identified in the Program’s first reach the "short l~t~" of thr~e to five
phase, to be completed in late spring or untilafter r~cdvlngfullpubl~ input.
summer of 1996. By the end of Phase I theThe Program welcomes questions
10 alternatives discussed here will have regarding thi~ refinement process,
been refined to three to five. Phase II Program sta~may be r~aehed by
investigations will lead to identification of t~l~phon~ at 916/657-2666.
one preferred alternative. In Phase III,
project-level environmental documents

PHASE I PHASE II PHASE III

1995 ~ 1996 ~ 1997 ~ 1998 ~     1999

A~propnate Range of Project Implementation

S°iuti°nAIta~zzltives Jf i=l

imple~N~ of ~j~ to im~ve ~y~e~

~IZFED Bay-Delta Program Progr~s Report, April 1996
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water supplies and curt’cut arid projected redirecting significant negative
benefidd ~ses dependent on the Bg- impacu, when viewed in t’heir
DeIta system; and m reduce d~ risk to
land use and associated eco~mmk other regions of Cati[’ornia.
ac~ivkies, water suppt}; ira%structure, and
the eco~em from cata.s~rophi¢ breaching
ofDeka teve~s. ACTION5 TO RESOLVE BAY"
The Pmgram~ mission s~atement reads: DELTA PROBLEMS

The missio~* of the CALFED gay-Ddt~t Fifty categories of potential actions ro
Program i, to develop a long-term resolve Bay-Delta problems and achk~’e

Anoth~foo~ in early Program comprehensive plan that mill restore Program objectives were ktea~tified by
det.,elopment was d~finition qf a ~ e~ologicat heahh and improve water re~ie~.4mg e~{sting literature and sotidring
set of siv "sotution pHndp[es. " mamtgement for beneficlal~tses of the Bay- input from

Delta sy~ton, stakeholdem~ and th.e general

Another focus in early Program
Within thence categories, hundreds of

devdopment was definition of: set ofdx individual actio~is were defli~ed.

solunon principles --fired:mental guidesFrom among this lis~,
for evaluating alternative solutions. They idenfified~actions that Program
are’. paMciparits

SoNtions willy.Lain the r~ourres * Reduce Conflicts in the System of all prog~m alternatives, Core actions
d#ey were desi~wd to protect and Solutions will reduce major conflic~ gene~l.ly enjoy broad support among
enhance, mnong beneficial uses of water, s~akeholders; provide

° Be EqMtable Solutions will focus on
entire Bay-Ddra ~ystem; are cost effective;
meet one or more l?rogram objective(s);solving problem~ in all pmbtem areas, and provide some progress tmvard a

Improvements for some problems will
no~ be made without corresponding solution but do not represent a satisfactory

improvements for other problerr~s, solution by themsdves .......

¯ Be Aff~rdabt# Solutions will be
Moreovei; core actions do nor preclude or

implemenmble and maintainable conflict with other actions; do not increase

within the foreseeal~le resources of theconflicts between beneficial users or

Program and s’takehoiders,
~rakehotders; do not reprc~ea~t a major
program activity o~ major facility

¯ Be Durable Solutions wilt have ~m~cmre; and do riot create significant
polkicd and economic staying poweradverse, site-specific impacts or
and will sustain the resources the), redistribu.te
were designed to protect and enhance."~tabtishing an appropriate geographic

" Be Imp/ementabte Solutions Mlt scope within which to identi~ Bay+Delta
have broad public acceptance and problems and develop solution :kern:rives
legal feasibility, and will be timely andwas an im .porta_nt
relatively simple to implement iden.ti.ficario.~ process. To address this
compared wl.th other alternatives, concern, separate problem and solution

~copes were defined.
" Have No .~gTdficant Redirected

tmpiras SohM.ons will not sotve
problems in the Bay-Delta ~,’s~em by

CALFED Bay-Ddt~z r~gam Progres~ R~oort, April I996
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CATEGORIES OF ACTIONS THAT COULD BE TAKEN
TO RESOLVE BAY-DELTA PROBLEMS AND MEET

PROGRAM OBJECTIVES
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ONS TO BE INCLUDED IN ALLACT!
~..: >II:~.!I~:.~.~LUTION ALTERNATIVES
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" Pr~bh’m &’0pe The Prognm~ addressesGiven the large number of
problems that exist within the I~lly categories, and the range of perspectives
detined Delta (i.e., Suisun Bay, on solutions to Bay-Delta problems
extending to Carquinez Strait, and among stakeholders and CALFED
Suisun Marsh) or are closely link~ to~endm, thousands of potential
this area. ~ampies would include alternatives could have been identified. In
toxic inflows and outflows, in- ~spon~ m this, a first step R~r the Habitat to support t’a~ous limb
migrating fish, ai~d water dive.ion Program w~s m devise a meth~ologg, that stages q(aquatic and te~es~al
patterns, would keep the number ofalternativm to a bmta in the Bqr’-Detta 1~ been

manageable level while still representing lost.
. Soludon Scope Because the Bay- the f~l range of approaches m resolving

Deha soiution is part of a larger ~arerthe pmblem~
and biological resource system, a
much broader solution scope has ~enThe methodolo~- dmsen to accomplish
defined-,~ne including at least the this was to define the critical conflicts that
Central VMley watershed, the exist [~tween bendicid ~es ~d resources

As water use ,rod competition~r
Southern C~i[brnia water system in the Bay Delta and then to detine tvater bare increased&¢#ng the
mrvice area, and t~e portions o~ the appmad~es to r~oiving these cot~flicts,

p~t several d~te’s, coq[li,;t motxaciiic ([)~ out to die Farallone The conflicts were tn-ts increased among
Islands. This is nece~a~ ~a~e
many problems related to the Bay- ¯ F~heries ~nus Dit,e’~ions The conflict

Delta are caused by [[ictors mitside the be~’een [~heri~ and diversions

Bay-Delta. For example, salnmn resuhs primarily [Km~ fish mortality

population problems are linked to the attributable m water diversions. This

Bay-Delta due m high mortaliw rates includ~ direct loss at pumps, reduced

during salmon migrations, While one su~,ival when young fish are drawn

miurion would be to reduce mor~io" out of river channels into the Delta.

during salmon migration through the and reduced spawning success

Bav-Ddta, it might ~ I~ ex~nsive aduhs when migratory cues are
altered. The effect~ of diversionsor ecologically pre[k’rable to promote

greater salmon production upstream, s~ci~ of special concern have

An expanded solution scope s aim resultt~ in regulations that restrict

desirable from a p~anning perspective quantities and riming of diversions.
became morn benefits may be

. Habitat ven~ l~nd Use and Flood
~nerated at lower cost if ~tutioi~ are I~tertion Habitat m support various
not limited to due geographic Bay-

li[~ stages of aquatic and terrestrial
Delta.

bio~ in the Bay-Delta 1~ been lost
because of land devdopment and
construction of fl~md control facilities

ALTERNATIVE to protect developed land. The n~d
IOESTIFICATtON t~r habitat affects land d~welopment

planning ~ welt as l~ee maintenance
Action categori~ represent the building and planning. Et}~rts to ~srore the
btoc~ of solu6on alternativ~rhat is, balance o~en require that land used
each solution alternative is a combination h~r ~iculmr~ production be
of action categories reflecting differing dedicated to habi~t.
approaches to achieving program
objectives and addressing solution ¯ Whter Supp~ Availabiliq versm
principles. Beneficial ~ ,M water use and

competition ~br water have increased

~L~Lk’ED ~y-Delta ~ogram I~ess ~port. April 19~
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~~’mgF =
during the pmst ~wera! decades, sohtti<m ahernativcs----sets of actions and

~:[f[":_: " conflict mo has increased among action categr~ri~thr each of the eight
~ u~. A major par~ of this conflict is approaches.

~]~:: : between the volume of ins~ream water
}:.(" needs and out-ogstmam water needs,This procedure identified 06 prdiminary

~>"’ " and the timing of those nee& within solulio, ahemarlves (24 bv each team)
~]~: which have sub~quendv served as the:,~ v., tl~e hydrologic wcle. .
~.~(’: .. Rmn&tion ~br the refinement pr{mess that
{{~(~’:::.: ¯ ~ater ~uati~ t,¢,rs~ [,utd {ae ~rer will ultimatdv define the short list of three
~;.,:~:, A .Wtomtticprocess was t~ed m quali~" can be negativdv impacted by to five alternatives ro go into Phase~::.:~[ .... dm~elop 96 pretiminao, solution " " "

- [and use, and ecosystem water qualityanalysis. [n the Program~ judgment, these
~;:]::.]:./.~: - nee~ am no~ always compatibl~ wkh96 were repre~n~adve of the larger

~:. : have mn..edas tt, e[bun&~on.p)r urban and agricultural water qualiO’ ntunber of poidble combinations anti
~: " " the r~]ne’ment protean,g:~:~.’. " needs, sufficed to bracket the range
~.~:-. ¯ = mludons m the/bur conflicts and,

;::.]: :
[n assessing these conflicts, alternate therefbrc, m ~hc key problems ~:~dng tl~e
approacht~ to conflict rtsolurion, and Bav-Dcha.
alternative levds af reutktdon, ~re
defined. Approaches for resolving the
fisheries and diversions conflict included ALTERNATIVE REFINEMENT:~:):.: (i) a fish productivity appmaci~ and (2) a

~{~:,~[(;:. :~: ~ diversion modification approach,
The 96 prelimi,,aU alrerm~tivcs wcre ,’cry

Approaches t~}r remlving the habitat and broad by design. Moreover. because they

¯ ~1) an existing land-use pa~tcm approach four conflict areas~ thcv tended to address:¢: ’* and (2) a modified land-use pattern~:?:~ ~3" the fbur conflicts in varying:: ..... approach. "

~: :.:.: :~
is. they were ~o~ balanced in addre~,ing

~ :~. ’~
Appmachc~ er rc,,,I, ing the water supplypro~am" objectives and soluti,,n

¯ . : availability and bencfidal uses conflict pdndples,

;:: .... included (I } a demand reduction approach:’:: : : " In response, the reams were instructed
7 ~:~.:"~ and (2)a supply enhancement approach, kgin balancing d,eir attcrt~ativc,, and
..
..... ~ Approaches fi:r resolving the water quality rctine the initial 24 per area to
.:.{.: ::., .: and land-use conflict included {1) approximately I0 per area by combining
:::~{(:]. : ~: ~ managing the quality of Delta inflows and those with similar characteristics, This
:):: ~:: : : (2) man~ng insrream water quality a~er produced a retinal list ot’approximateiv

+" %": Within each of’these approaches, levels of
At this point in the process, leadership

::[’:f :.[ :": conflict resolution ranging from less responsibility fin" the tbur teams was
" :’: ~ intensive m more intensive ~vm identified." :: (~ ml~ed from the technic;t[ consuhants to

.}, :7 = Th~ proems produced 32 approaches to Program sta~ This change was made to

~,:~3:3,3. :. resolving the fi)ur conflicts. At this point, t~ advant~e of sta~s specific expertise

’~":~ ~: "’" four teams of consultants representing a on Bay-Delta issues and m more
~::"; " " s~temadcatly include PCT members mvarie~" of technical disciplines we~

::" fbrmed-~ne tbr each conflict area. The~the prt~ess m as m ensure maximum

teams we~ then assigned an equal numbermnsitiviry to the policies and poskions

of the 32 approaches fi.e., eight apiece), their agencies and stakeholder groups.

and directed m develop three preliminaD’

~z:~:;~::~;~: :
(SU.FED ~y.Del~ l%gram I~o,qr~, Rq,,m, April 1996
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Continued consolidation and balancing of"al~brdabilitT" mIutiqn principle, the
the alternatives brou~t the number to 20solution alternative ultimately select~t
and the~ 20 were subsequendy presentedmuse be one that can be implemented and
to stakeholder, BDAC members, and themaintained ~ing fog~eeable resources. As
public at wor~op 5. Consolidation and a rmuk, if analysis indicat~ that adequate
refinement b~ on input ~}om that ~hn& cannot be anticipated to support a
workshop produced the 10 alternatives particular alternative, that alternative will
d~cribed in this report, be changed or di~arded.

~is proc~ will continue in coming Became the Program h~ multiple
weeks to refine these I0 alternatives to theobject.ivc~, the cost of the ultimate solution
three to five most promising tbr Phase [I will support and he spread over many
eraluafion, During this process, d~e distinc~ and complex projec~ssibly
relative characteristics ~[’the alternadv~ including hundreds of acres of new
will be as~s~d and displayed in terms of habitat, miles of rebuilt leve~, and storage
their attainment of Program obiectivm, facilities ranong from I00.000 to millions
cost performance, and sa6sfactim~ o~" of acre eeet. [[~r example. Each of these
solution principles. Th~e displays wilt actions is a m~sive undertaking; even
then be presented at wor~hops, at scopingcreation of new ~bitat carries a high price
m~’rings, and in discusskms with the tag, requiring that tons of earth he moved
BDAC and P(TF to solicit ~idance ~d and acrc~ of landscape changed. [n
build support in cra[}ing the prd~rred add[don, }us~ as these projects will be
alternative, completed successively, the bill will come

due in increments. Even the hi~est cost
In addition, rt~e Program will at dfis point~timare seems k~s &untit~g when spread
begin i~ti[)ing strategies to stage or over a third or a haffofa century.
s~uence implementation of the
alternatives over rime. Staging t)cititares Nekher one sector of.society nor
~nefi~ mssessment a~d finaucit,g and revenue source will shoulder respoasihility
Nlows tbr "adaptive management" (i.e., the[br paying fi~r the ultimate solution
capabili~" ro adjust strategies and alternative. ~ther. millions
schedules based on benefits a~essmen~s, ranging potentially f?om N~vernmenr
public input, and [inancing a~nci~ to wa~er u~r~wi[l share the
considerations) in guiding [hture cost: and the [hnding strat%q" will include
implementation, s~eral revenue streams, possibly including

t~deral grants, private-public parrnerships,
and general obligati~m bonds.

COST CONSIDERATIONS

A~ the time this repor~ went to press,
capital costs for the ten alternatives ~re
intimated m range t}om $4.1 billion to
$12.9 billion~an amount to be paid over
20 to 40 or m~re years.

Some of this cost will be absorbed by
existing programs, For example, many cote
actions are already included and [hnded
under ~isting programs such ~ the
Central Valley Pro~ect tmpmvemen~ ~t.
Furthermore, under the Program’s

Program Progres., Report, April 1996
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ALTERNATIVES OVERVIEW AND DESCRIPTIONS
The ten alternatives identified to date The "’key components" table also groups
represent combinations of actions tha~ m alternatives by their emphasis: system
vaui~g degrees ~Odress each of ~be reoperation, new f~cilities, or a
problenu identitled in the Bav-Delta~ tbtlrcombination of system reoperatlon and
criric~ are~: ecosystem qualit> water new facilities. An emphasis is nor
qualit> water supply mliabilit> and s~temexclus,ve: a s)~tem reoperation atterna6ve.
vulne=bili~ ti~r example, does not necessarily exclude

new facilities.
In the table o*~ the adjacent page lis6ng
key componen{s of the alternatives, and inCam actions are inclu&d as part o[" each
the alternative descriptions that fbtlow o, alternative. :~ a result, the~ actions are
pages 14 m 23, ~tions are generally not discussed in throe summaries. ! Page 8
characterized ar they levels of lists cam actions.) Addlrkmally, all
impiemen,ation: modest, moderate, and alternatives include %s~ntiat elements,"
extensive. Modest actions remedy pressingactions fllat expand on core ac6ons and
problems at critical locations. Moderate are implemented s{~m a~er ~ore actions.
actions resolve problems at critk~ and The ~erm "essen6at dements"
moderate priority locations or ofl~r a su~es~ed by participants at ~vor~shop
moderate level ,~f’eflbrt in meeting fbr a ~’t ofactiolls that wls viewed bv
objectives. Extensive actions are most to be essential to the success
implemented at a br~d range of sites or alternative, E~senti~ elements should not
involve the greatest level of et~brt in be confused with core actkms since they
m~ting obiectivcs, are no~ subject to the same criteria as core

OVERVIEW OF ALTERNATIVES
~ Title Focus

A, F.xlenslve Demartd N~nagement Divert less water ~rom ~t~

; 8. N~ S~r~e To Imo~e ~1~ Flow Change timing o~ flows ~ ~ne~it alt u~s

C, ~al ~to C~ance Pr~ide d~v~sffi~ s~r~e and conv~once

: { D. ~ro~h-~to C~once ~i~ timing o~ di~si~s

~ E. ~lta Channd Habitat and Conv~a~e Improve ~lta channel ~bitat and con~n~
~ F. Ex~sive Habitat R~rafi~ ~ Starve Concen~ote ~ ex~sive habi~t restoration

G. East-Side F~ilts C~vwance I~late conveyance and impr~ ~n 3~uin

H. Chain of ~k~ C~ance I~ c~v~ance In-~

L West-Si~ C~v~a~ and l~late c~nce and r~ve di~rsi~s k~
River R~ration ~e Sacra~to River

J. Eas~-Side C~v~nce                    l~a~ c~v~ance ar~ ~e Delta
~ ................. ..................... .......

Program IYagrt,~.~ Report. April l")06
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[kssendal elements include restoration ~["
modest amounts of habitat, modest tevce TWO KEY CONSIDE~TIONS IN READINGimprovements, a moderate program o~~

demand management, establishment ,,t’a THE ALTERNATr  DESCRI IONS
long-term drought water bank,
groundwater and extensivebanking, ~e AI~~ R~nemen~ ~ess Is Confinuin~
conjunctive u~ programs in the southern ~ 10 d~s &~ri~ in fiis ~ument ~nfinue ~ c~nge and ~ve on

elemenu may be included as analysis Aaa ~lt ~e d~nativm in ~is ~ument di~r ~m~t ~om
pr{~ee4s and public input is received, p~=l ~&s~ 6 ~nd ~r~m ~opin~ ~fin~s in

Bemuse many akernativ~.s call tbr new
fadlitk~ an~or extensive d~anges in Bay- ~ ~ic s~m =nd ~nm~ o[ ~ =l~rn~s will ~in
Delta operations, the CALFED Bay-Delta ~, a~ ~y d!e,noes will ~ ~orou~ e~loi~ and di~m~ af
Program will identity, strategies m stage ~ED ~blic ~ in ~fiI a~ ~ No~y, ~e P~m wil! ~t ~in
~mplementation over time. St~ing allows ~n~ ~ lO al~ti~s ~ r~h ~e ~ li~ of ~

for ~apfive management in guiding ~M~ M[ ~b[ic inst. ~ ~mm welcomes q~sfims ~rdin
~t pr~ss. P~ram stuff may ~ ~h~ by ~lephone at 916/657-~hture implementation and offers grea~er

~exibilky in ~ina.ncing.

C~ ~ns ~ i~ud~ as ~fl af ~ch al~ma~ve. As a ~utt, ~e~ ~fions
a~n~ dlscus~ in ~ summaries. (Page 8 lis~ core a~s.)

KEY COMPONENTS OF THE ALTERNATIVES

System Reoperation Renperafion and New New Facilities
Alternatives Facilities Alternatives Alternatives

Component A F D C E G B H I J

R~ksce Demand Extensive Modest Moderate Moderate Moderate Moderate Moderate Moderate Moderate Moderate

Chcmn~4 Qapocily Imprints Extensive Moderate Extensive -

I~:~ted Conveyance - Partial Par rio{ - FuJI FuJI Full

S,arface Storage tn~Oetta ln~O4Ra In-Oe}~ ÷ Upstream + In-DeJta Upstream + Jn.Delt~ Upstream
Downstre~am Downstream

Co~iunc~ve Use/
~<mkin9 Extensive Mod~ate Moderate Moderate Moderate Extensive Mod~ote Moderate Moderate Moderate

Water Quc~lity Modes~ Me’mate ~ate ~ate Moderate Moderate Extensive Extensive t~derate Extensive

~ & Delta Hobi~t Restc~-afion Modest Extensive Moderate Moderate Moderate Mod~ate Moderate Mod~ate /vk:~derate Extensive

~ Sxacram~m~o River
Rms~rcrtion Modest Extensive Modest Modest Modest Modest Modest Modest Extensive Extensive

Sys,~n VuJnerabdib, Modest Extensive Moderate Moderate Moderate Moderate Moderate Ext~sive Moderate E~tensive

CALFED Ba>Deha Program Pro~res~ Report April 1996
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ALTERNATIVE B

IMPROVE DELTA FLOW ~,~x..in~ .. ,:mi,:a~ a.d m.d~.~a.~ p~ omy ~
~ites, and installation of guidance &wlces           i
m keep fish away from Ddta cham~ds
where tt~, may fkce particularly high

New wat~stor, zgeJ~cih’ties upstream and mortally. This alternative will rely on the
~u.,nstream ¢~’the Deha wiR be consn’~ed,existing configuration of DAta channds
s),ston o~’mtion u,iR be improverL and for water convey;m, ,’
extensive polluoon source control rneasums
tt,illbe intp/eonentee£ 77~eseac#ons u’il] lmptementar; ** ~,~ extensive pollution
enhamv water .mpp& and u,ater qualiq~r source contr,, measures atld moderate
the wwironment and~r other tvater us~, habitat restoration will be included, as

welt. Habitat resmrati<m will fi~c~s on
This alternative will divert water during shifllow water, riverine, imd riparian
bi~* flows for storage in new [~dli~ics habitats on the Siiit .loaquin and
located north or upstream o~:the Ddta Sacramento rivers, in the Ddta. and near
and south or downstream in export are~.Suisun Bay. A mtMerate program of levee
The new storage will allow flexibility in improvemems throughout the Delta will
timing diversions during periods when be included bo,h to improve habitat and
small fish are te~r likely to be nt~r pumpsreduce s)~rem vulnerability.
and in reie;tsing addirional water m help
fish such ~ young salmon move Other actions wilt include retiremcm ofa
downstream, moderate amount tff,~riculttiral kind to

improve water quality and m~derare

supply and dmlland.

Sacramento Rivet

1/2 to

~
San Joaquin River

San Francisco
Bay

I/2~o !

CALFED flay4)dta Progm,n Pro,~rt’ss R~povt, April 1996
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ALTERNATIVE C
DUAL DELTA CONVEYANCE .l,,aquh, coumies. ~nd d~ l?,av Ar~, Th~

~-side conveyance will include siphons
under all important stream courses to
prevent disrupfim~ of water quality and

A n~o di~ion fi}dlig wilt be conswuaed
dt~a&ti.~n ot:aquatic habitat. When

on the S, wramento Ritzy through-Delta diversior~ needs exc~d the capacity of the
channeb will be intprot’e~ and a sma/l "isolated conveyance, the additional water
isolated convqam’e fitcih’q wi# be

will flow in the hnproved throu~-Ddta
consmtcte, d a~ng the e,,nt side q[’the Delta ch~neis to the export thcitities.
~m the dive,ion point to ~e ~ort pumps,
A~itional water storage ako wit!~ be built Nt~ water storage is planned, both
upstream of the ~]ta and daw~rtvam ¢4"theupstream and downstream of the Delta, to
Delta in ~po~ areas, 7~ese p~jec~ will enhance wa~er supply reliability and aid
~su~ that ~upp(~ and qualiq objectives are fish transport. "l’he~ thcilitic~ wilt be used
met whi~ fish ~trainment is mdt.’et~ in concert with moderate demand

This alternative calls fi~r construction of a
management and moperation of upstream
~se~,oi~ to Alow ~]exibillty in the system.

new screened dive.kin ~hcilib" o** the This in turn will Alow a shift in ~-ater
~menm River to supply water
~ndnued throuO,-Delta conveyance and

diversions away fi’om vulnerable periods

to supply a new small isolated conveyance
fi~r fish without interrupting water supply.

~cility to the c~t of the Bay-Delta to A new canal that is i*~lated from Deha
transport water to South Delta pumps, channds will allow conveyance of water to
~ater from the small e~t-side conveyanceSouth Delta pumps while reducing
will supply most export needs during entraimnent. The screened intake to the
critic!l spring periods, and potentially improved channels witl keep fish
supply some mers in Sacramento and Sanstraying into chanlleis wlaere they are more

vulnerable m predation. In addition, the
isolated canal will eliminate reverse flow

.................... the South Deha, a phenomenon that
occtlrs when export pumps draw so much
water from the Delta that salty

~mmen~ Ri~r **’~ downstream water flows up the river to the

1/2 ~ 1 ~ pumps. Instituting ~llurion source
Improve ~ontroi measures, timing pollutant
C~nnels discharges, and retiring marginally
¯ e ~ productive agricultural acreage also will

Conveyance improve water quati~.

Moderate levels of ecosystem restoradtm
wilt take place in the Delta, ahmg the
Sacramento al~d Sail Joaquin rivers, alld
near Suisun Bay. These will be made in

c~miunction with m~erate [tood control
and le~e improvements. In addition, the
new screm~ed diversion point for t hrou~-
Ddta conveyance, and fish ~idance
impmvement~ in other ptacc~, ~vill increase
fish survival.
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ALTERNATIVE D
THROUGH-DELTA Moderns, I~ve;s of ti~h s~ree.i.~ will be
CONVEYANCE

Delta and on upstream rivers and
tributaries. Fish guidan~e will be improved

Cot~trm’tion ~’,+ screenddive~ion/;tcili~,
to keep fish away f~om Delta channels

¯ ~ where they may f~ce particularly high
and new dawmtream water stontff .[~citiries
wi~ improve through-Delta conv~ance,

mortality.

These!kci[iaes. and imp&men~ttion of Further enhancement to ecosystem and
moderate pmgrams m improve u,ater qualiq,~-ater quali~’ will result [~om critical
witl ~ham’e water supp(r reliabiti~, water pollutant source co~trol measures,
qualio¢ and ecosystem quali~ moderate land retirement, and moderate

This a/ter:~ative will provide ~br a new habitat restoration along the Sacramento

screened dive.ion facili~, on the
and San Joaquin rivers and near Suisun

Sacramento River to supply water fi,r
Bay. Moderate [evee and tlood control

continued through-Deka conveyance ~o
coniunction with habitat restoration t~existing South Delta pumps. Additionally,

new surface sa~rage will be constructed impawe ecos)~rem quality.

downsrrean~ in expor¢ are~ts fi)r grea,cr AdditionaI actions will include moderate
operational flexibility and water supply demand management t~r urban and
~liability. This storage will allow water agricultural users,
diversions to be reduced during critical
periods when ma~w small fish are in the
sTstem. A smaller enviro,u~ental rese~’oir
located either in the South t)r Northwest
Delta could be us~t to release water t*~
keep more fish downstream away from
dive.ion points. .............................................

~ ...............................................

".i

~~uin River
San Francisco ~
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ALTERNATIVE E
DELTA CHANNEL HABITAT ~:ha,md m,,,l~’~:~rio..~ ~,.t ~back
AND CONVEYANCE ~;ll incorporate restoration of broad

habitat corrid.rs m further protect ~sh
and wildlife and enhance ~osvs~em
quali~" in4he Bav-Deka.

~tta habitat corridors and water
canvO~m’e dyrougl, the Delta wiR be If stan&rd setbac~ are inadequate to
improved l~r brodening se&ct channefi and achieve ecosTstem quality objectives, ~ome
semng back sekct t~es. Incre~uing the ~i~ ~"islands in Delta and South Ddta channels
the dmnnek will~atly reduce wawr may be converted to ti&lly inilucnced
~&’i~ across the Delta towaM e.xporr habitat. New channel idands will be
pumps, ~suMng in ottrainment c~u,er created to provide addifonal habitat anti
fish. Habitat ~v~dom m impmve fish and wave protection fi~r mverat existing Delta
wiMli~ conditions in the Delta aho will be islands,
pmt,Med.

’Ib provide addition~ protection to
~is alternative will include consmictkm and help ensure water supply reliability,
of an unreturned diversion t~cili~ on the timed dive~kms wilt be shiRed from
Sacramento I~ver to supply water fi~r critical spring periods. Other actions will
continued thmu~-Ddta conv~Tance, include fish screening at criti~at and
Extensive chianti modifications and a moderate priority diversions, pollution
series of setback leve~s will help reduce thesource control, and moderate demand
vetoci~" of water flow to protect t~sh management.
populations.

~h
~e Oe~ Habitat

~dors

Francisco
~y

Moderate ~ Improvement : ~ Facilities~ Habitat Restorali~
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ALTERNATIVE F

EXTENSIVE HABITAT ~O,tiU,lC~i,m with extei~sive kovec and flood

RESTORATION WITH ch~mnel upgrade~. ’Ib fi~rther reduce fish
mor~alim many water diverskm facilitiesSTORAGE throughout the Bay-Delta and ,~p~tream
wilt be fitted witt~ fish screens. Addition-
aily, extensive amounts of’shallow tidal

Evtensitc~ msmration afl, abilat lt,i]l be habkat will be devdopcd m Suisun
prot,ided throughau~ the Bay-Delta and
upst~vam u~ improve eca{~swm hg*altt~ and A new storage ~tcili~y in the Soud~ Delta
in~asefish and wiMl~populations. Stable. filled thro~h screened diversions when
healthier aq~,tic popu~tiona should be tess water is available will reserve water fbr
indnerafile m the intpac~s qfiwater diveniotu transport. Real-time fish monitoring will
amt changes in the u)ning r~[tows. In be conducted m storage Call

,~lition toben(fitingfish, this wiaprovi~ accomplished at times least Ii~ly to
.~arer w, ttw supp{~ ~liabili@ impact fish. Stored water will be rdeased

m aid fish mmsporr and m shift the riming
"I~is alternative will restore upstream of dive.ions to avoid entrainment.
habitat and establish extensive meander
bd~ along ~he Sacnm~enm River. tn Pollution source cmurol and ~*tter timing
addkion, channd features in the San of all.barges also will be implemen~’d to
Joaquit~ Rivet will be restored to reduce achi~we ecosystem and water quality
water tem[mram~s, provide improw~ objectives. Other actions will include
habitat, and f~rther encourage fish m~iemte demand management and
su~’ival, in ~he Delta. shallow riverinc andretirement of marginally productive
riparian habitat will be restored, anti new ~ricuiturai land that contributes
habitat will be co~xstrucicd along channdssubstantially u) water quality problems.
ai~d kwccs, A number ~" these
improvements will be completed in

Restore
Sacramento River

i~ueander Belts

= (Z4LFED P.w-Delta Program Pto,~e*~ Report, April f 9%
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ALTERNATIVE G
EAST-SIDE FOOTHILLS The new canal will operate prhnarily in
CONVEYANCE the winter and spring m capture flows for

groundwater banking and subsequent use.
It will be co=necked m e~t-side proiects
�~ wi!l improve water suppl;es m east-

An upstn’am dit, e~xion a~td com,~ance siae San Joaquin ~dl~,. water users.
~cili~, wiff be consm, cted m ca~ u,~tter to" " " thcilkate water exchanges with these use~,
~port flwilities and m u,awr usen" ahmg theand potentially se~’e a portion ,ffe~t side q’the .%an Joaquin ~tlto~ .V~o in- Sacramento Counrv. With t!~e canalDelta storage ako wilt be bulk to overcome- providing water to these regions, they will
p~bletm ~htted to ~dueed in-Delta flot~ rely less local- on water sources, allowing

mo~ ~ater m flow downstream into

intprove eco&stem quali~, and u,amr supply flow in the South [)et~a.

Improvements to ecosystem quallryIn this ahemative, a porthm ~f the State include fish screening at critical andWater Proiect and Central Valley Project moderate prioriw locations and miMerate
diveMons will be relo~tcd upstream of pollution source (OlltrO[ measures.the confluence ~ff the Sacramento and Moderate h~i~at improvements along theFeather rivers ro pmvkte flow fi~r the canal. Sacramento and San loaquin rivers, in
’I-he Folsom South Can~ also may be [)eha, and near Suisun Bay will be
incor~~rated. These diversions wit[ providecorporatcd with moderate leveehi~-quaiity water in that they do not improvements. Additional improvementsdraw ~om the Delta where water quality is will include moderate demand man.e-
degraded bv salt and ~tl~er menr and retirement of marginally

productive agricultural land d~at
contributes substantially ro water quality

C~nve~nc~

~te Levee Im!~,ment ~ Storage
Nk~rate Habitat R~storation :,._; Facilities
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A, LTERNATIVE H
CHAIN OF LAKES ~rhe ~a~s may b~ drai,~d ~d rep~e~i.~hed
CONVEYANCE se,~er~l times each year, and real-time fish

monitoring wil~ be conducted ~ the lakes
can be ~;[[ed at times aud [~om diversion
points le~r likely to impact fish, Stored

A s~ng of Delta ~&n~ will be com,e~ed ~ter will be drawn during periods of fish
into a ~hain of~kes"to serve bod~ stonz~ ~:lnerabiliw,
a~ ~vnvqance purposes. 7~e L~kes wi# be "
Jkd by a’reened ~t~rsions~m the Habitat will be re,,i, ~ted and levees
5~cr,1menm Ril,er and conyO, water dimct(r upgraded at c~iticat and moderate priority
m the ~port pumps. A~titionalsc~ened si~s throughout the Deka. Additionally,
div~ions u,ill~ed the hikes at other points habitae will be r~tored along the
m provide opwa6onat.[t~-ibili~ l~,e ~kes Sacmmenu) and San Joaquin rivers, and
wilt be connected ~1’ inverted siphons new habitat developed near Suisun Bay.
mnning un~ m~ing channel, m that flow Extensive pollution control measu~s will
ben~en htkes ~es not inte~bre with r~tr fi, rther improve the ~os~tem and benefit
clmnneIJ~w. ~a~er quaii~.

This alternative includes a chain ofl~es Other actions wilt include moderate
and ~tensive levee s)~tem upgrades demand management and retirement of
incorporating moderate levels of ecosystemagricultural land that contributes
restoration. To~ther, these l~e and l~eesubstantially to water quafiq, pr,~blems.
improvements are intended to improve
~ter supply and ecosystem qualit?~ reduce
s~em ~lnerability, and prevent reveme
flow in the South Delta.

San Joaquin River

San Francisco ~"~
Bay
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ALTERNATIVE !
WEST-SIDE CONVEYANCE wstem wi~I ~e~,e w~st-side agri~ultur~
AND RIVER RESTORATION groundwater coniunctive use

Additional interties could ~’rve
aqueducts and camds.

~t~e stomge~a¢qli~es will be built on the ConstrU&ion of these fiacilities will greatly
~st si~ q’the &acramenta ~11~, and a reduce fish entrainment, Extensive
n~, isahtted,’one~am’e~adli~ u,i# connect restoration of habitat, particularly along
~esef~illti~ to South Delta pumps, meander belts on the upper Sacramento
Eh’mi,mtion of humor .S}tcmmento River River, will ~urther improve ecosystem
~t,~ions and restoration ~[’meamler belts qualie/. Additional improvements to
willsi~ifican@ impmve ,~cramenm River habitat will be carried out in the Delta.
~bitat conditions~rfisA Suisun Bay, and along the San Joaquin

River. ~ere fe~ibte, habitat restoration
In this ~remative. high-quality water fromwill be combined with moderate levee
~ke Shasta and the Feather River will besystem improvements.
divert~ duriag high flows to the new
stooge l~citities, and operation of Shasta Other actions will include fisi, ~reening at
~d Omville re~rvoirs will be modified mcritic~ and moderate priority sites in the
¯ c extent requi~ so tl~at they work in Delra and in upstream tributaries. Water
conce~ with the new facilities, quality objectives will be addressed

through memsurt~ such as m~erate
~en Sacramento River diversitms are pollution source control timing
diminated, irrigation districts will receive discharges.and re[irementill marginally
stored water from the new f~cilit> productive agricultural land.
Turnouts along the new conveyance

Operation of the new storage anti
conveyance ~citities wili improve supply
reliabili~" a~d reduce entrainment of fish
at Delta pumps.

.... ~cmmento ~ver
M~nder Belts

IO, OOO ~

San Francisco

~ Habilat Resloration ~ Facilities

1
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ALTERNATIVE J
EAST’SIDE CONVEYANCE imr~,~t~m ~ream ~ou~e~ .~ ~,’~

disruption of water quality and maintain
aquatic habitat in the stream.

A ~e isa~tedcon~,ancefl~cili~ willbe T~Us alternative includes all habitat
constructed e~t of the ~ha and extensive improvements fi~und iu Alternative [~
lntbitat ~smt~tion u,iR be untK~rtake~t including d~welopment tff new habitat ii,
throughout the Bay-De~a .~yswm. ?7~e new the Delta. near Suisun Bay, and akmg d,e
flwiti~ will mduce ~h ottt~inment, intpmt,e Sacramento and San Joaquin rivers.
wat~ qmtg~.~br ~pot~ t~e~, ,Ind enhance Extensive lev~ and flood control zhatmcl
water ~upp~r mliabili@ improvemems will reduce ~ystem

ta tills akernative, expor~ diversions witl vulnerabilig~ In addition, moderate

be relocated to a **cw screened intake on amoun~ ot’~ricultural land contributing

the Sacramento River. The conveyance substantially ~o water quality problems will

facifity will transpt~rt water from the new be retired, and ex~ensivc pollutant source

diversion to existing pumps in d,e South co,i~rols will be implemented. Moderate

Delta and provide water ~o the CenttA demand managemem also will be

¯ Valley Project, the State Wa~er Pro~ect, included.

and~potenrially~ro users in rhc Bay
Area and Sacramento ~d San Joaquin
counties. It will include siphons under all

Sacramento River                          % ~"

$,009 to 20,000 c~s
Isolated

Conveyance

San Joaquin River

San F~ncisco

~so Inc|udes I~ S~orageEx~nsive Levee Improvement
Extensive Habitat Restoration ~’;~-~ Facilities
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GLOSSARY
Ai¢ Abbr~wiation fi~r acre feet; the volume~tored by intentionally recharging the
of water that would cover one acre to a b~in during years of above-averse water
depth of one ~k~t. or 32~.851 gallons of supply.
water. On avenge, could supply 1-2
househol& with water fi)r a year. Convq¢pce A pipdine, canah

channel or other similar ~cilig" that
~t~ve A collection of actions or ~rans~)rrs water from one tocarion
action categories ~sembled m provide a another.
mmprehensive soh~tion m problems in the
Bay-Delta system. ~al V~ ~ject [mpmv~t Act

(~) This federal legislation, signed
Ac~b~ A structure, operating criteria, into law on October 30, 1992, mandates
prowam, regularion, poticy, or restorationmajor changes in the management of the
activi~" tha~ is intended to address a f~deral Central b~t[Im’ Project. The CVPIA
problem or resolve a conflict in the Bay- puts fish and wildlife on an equal
Detm system, with ~riculmraL municipal, industrial.

and hvdropower users.
~bn Cat~o~ A set of similar actions. "
For example, all n~" or expanded off- Ddta I,~ [sJands in the Sacramento-
stream storage might be placed into a San Joaquin Delta prorcv~ed by levees.
singie action ca~egow. Delta Islan& provide space ~br numerous

[kmgtions including agricukum,
~mom Fhh Fish tl~a~ spend a parrcommunities, and importam
~f their lif~ cycle in the s~ and return m infrastructure such as power plat~rs.
freshwater streams to spawn, transmission lines, pipelint~, and

Beyt.~ana~me~t ~ac~ces (B3IP) An
road~tvs.

urban water conse~adon measure that theD~a~manag~lt Program~ that
California Urban ~hter Consemation seek m reduce demand fi~r water through
Council agrees ro implement amot~g conse~-ation, ~te incentives, ~allowing
member agencies, agricultural lands, drought rationing, and

other activities.
C~wal Kaa~ ~jeet (C~) A t~derally
operatc~ water management and Diversion, The action o~" taking water out
conv~/~ce ~,stem that provides water mof a river system or changing the flow
agricultural, urban, and industrial usem inwater in a system R~r u~ in another
C~ifornia. location.

CFS An abbreviation fi~r cubic feet per Drought Conditions A dme when rainfall
second. ~d mnoffare m~h tess than average.

One method m car~orize annual rainfallChannel ls~n~ Natural, tml~eed land
is as fi~llo~, with the last two categories

m~es within Delta &annals. ~ically
being drought conditions: ~tremely wet.

~od sources of habitat, wet, normal, dU, and critically dry.

Conj~e~ve Use The operation of a
~o~st~ A recognizable, relatively

groundwater b~in in combination with a
homogeneous unit that

surface water storage and convc~nce organisms, their environment, and all
s~tem, ~ater is .stored in the ground

interactions among them,
~ter b~in fi~r later use in place of or to
supplemem surface supplies. ~ater is
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Entrainment The process of drawing fish    IY/AF A~ abbreviation fhr million acre
into diverskm pumps along wi~h water,
~utting in the loss of such

Mining Drai~ge ~ed~tion
Endangered ~ecles Act (E~) Federal Conm311ing or treating polluted drainage
legislation that provides proration fi~r ~rom abandoned mines.
s~ci~ that are m danger of extinction.

Meand~ Belt Protecting and prese~h~g
~o~ k~itcr diversion t~om the Delta land in the viciniW of a river channel in
used fi.~r purposes ,mtside the Dctra. order m al!ow the river to meander.

Meander belts ~ a way w allow the
F~h .~i~ation BaMers Physical dcvdopment of natural h~bitat around a
structures or behavio;aI barriers that keepriver.
fish within their migration route and
prevent them [~om entering waters that arcNan-~tive Species Also called
not d~irable fi~r d~em or their migration introduced species: refers to plants and
pattern, animus that ori~,~ate elsewhere and

migrate or are brought into a ~ew area.
F~h S~etm Physical structures placed atwhere they may dominate the Ioc~ species
water diversion ~hcilities m keep fish t~omor in some way negatively impact the
getdng pulled into the fi,ciliry and dying environment for native species.
there.

~al- ~me ,~onitoring Continuous
Groundwat~ Banking Storing water in observation in multiple locations ~f
the ground ~hr use to mccr demand duringbiolo~cal conditions on site in order m
d~ years, adjust water management operations m

In-lieu G~’oundwat~ Banking Rcplace~
protect fish species and allow optimal

groundwater used by irrigators with
operation ~.W the water supply system.

surlhce water to build up and save Ripa~an The strip of land adjacent to a
unde~round water supply fi~r use during natural water cotlrSe stlch is a river or
drought conditions, stream. Often that

Inv~tedSi~bon A pipeline that allows
provides the best fish habitat valu¢~ when

water to pass beneath an obstacle in the growing large enou~ to overhang the
bank.

flow path. F,~r example, an inverted siphon
could be used to allow water in a ~md toRiverln, Habitat within or alonDside a
pass under a Delta channel, river or channel

tsotat~d Conv~ance Facillq A canal or ~tback Levee A constructed
piwtine that transports water between twoembankment to prevent flooding that is
diflbrent locations while keeping it positioned some distance t}om the edge
~param thnn Delta water, the river or channel. Setback leve~ allow

previously irrigated agricu[mraf land to" lev~ and the river or stream.

temporarily lie idle or purchasing such ~,Mlow Wat~ Water with little enough
I~d and allowing it to remain our of depth to allow for sunlight ~netration,
pr~Ouction ti~r a ~ricW of pur~mses, plant growth, and ,he development of

sm~l organisms that function as fish
Serves ~s spawning areas fi~r Delta smelt.
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Smolt A young salmon that has assumed
the silvery color of the adult and is ready
to migrate to the sea.

Solution Pr,~ples Fundamental
prindples that guide the development a~.d
evaluation of Program alternatives. They
provide an overall measure of acceptability
of the alternatives.

State Water Project (SWP) A state-
operated water ma_n.agement and
conveyance system that provides water to
agricultural, urban, and industrial users in
California.

TAF An abbreviation for thousand acre
feet.

Take Ia’mlt The numbers of fish allowed
to be lost or entrained at a water
management facility before it must limit
or cease operations. The numbers are set
for different species by regulations.

Terr~stt4a/Types of species of animal and
plant wildlife that live on or grow from the
land.

Water Conservation Practices that
encourage consumers to reduce the use of
water. The extent to which these practices
actually create a savings in water depends
on the total or basin-wide use of water.

Water R~clamation Practices that
capture, treat and reuse water. The waste
water is treated to meet health and safety
standards depending on its intended use.

Water Tra~s Voluntary water
transactions conducted under state law
and in keeping with federal regulations.
The agency most involved is the State
Water Resources Control Board
(SWRCB).

Watershed An area that drains ultimately
to a particular channel or river, usually
bounded peripherally by a natural divide
of some kind such as a hill, ridge, or
mountain.
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